Cholesterol and phospholipid concentrations and phospholipase activity were measured in fluid from cannulae collected from the bovine oviductal isthmus and ampulla at different stages of the oestrous cycle. The cholesterol concentration and cholesterol normalized by protein were significantly (P = 0.03) greater in isthmic oviductal fluid (224.3 \m=+-\42.7 \g=m\g ml \m=-\1 over all stages) than in ampullary oviductal fluid (164.5 \ m=+-\11.3 \ g=m\ g ml\m=-\1), and maximal concentrations (284.5 \ m=+-\ 25.5 \g=m\g ml\m=-\1) were found during the luteal stage (serum progesterone concentration \m=ge\ 1.5 ng ml\m=-\1 ). The concentrations of the phospholipids sphingomyelin and lysophosphatidylcholine increased at different stages of the cycle and in different regions. In the ampulla, the concentration of sphingomyelin was significantly (P < 0.05) greater in oviductal fluid collected during the luteal phase (12.1 \m=+-\2.7% of total phospholipids) than in fluid collected near oestrus and ovulation (7.5 \ m=+-\ 1.5% and 6.9 \ m=+-\ 1%, respectively). The concentration of lysophosphatidylcholine was greater (P < 0.01) in ampullary (19.2 \ m=+-\ 1.6% of total phospholipids) than in isthmic oviductal fluid (9.9 \ m=+-\ 1.1%) collected near ovulation. The ratio of cholesterol to total phospholipid was highest in oviductal fluid collected from the isthmus during all stages (2.3 \g=m\g ml \m=-\ 1:% total phospholipid), while the minimal ratio was found in ampullary fluid collected near ovulation (1.5). Phospholipase activity was higher (P = 0.03) in isthmic oviductal fluid (20.4 \ m=+-\ 3.2% product formed) than in ampullary oviductal fluid (14.6 \ m=+-\ 1.4%); the lowest activity (12.6 \ m=+-\ 1.7% product formed) was in fluid collected during the phase of the oestrous cycle immediately before ovulation. We conclude that the regional and temporal differences in the concentrations of lipids in oviductal fluid provide general support for the concept that the isthmus serves as a sperm reservoir, while the ampulla is the site of the bovine sperm acrosome reaction.
Introduction
Cholesterol and phospholipids are known to affect membrane stability and appear to influence the fertilizing potential of spermatozoa. The addition of exogenous cholesterol decreases sperm fertility in rats and guinea-pigs (Davis, 1976; Fleming and Yanagimachi, 1981) . Diaz-Fontdevila and Bustos-Obregon (1993) reported that hypercholesterolaemia and hypertriglyceridaemia in male rabbits decrease the capacity of spermato¬ zoa to undergo the acrosome reaction. Desmosterol decreases hamster sperm capacitation (Bleau et al, 1975) and cholesterol-3-sulfate reduces the fertility of capacitated rabbit spermatozoa (Fayrer-Hosken et al, 1987) . These sterols may affect fertility by becoming incorporated into sperm membranes and promot¬ ing membrane stability (Davis, 1976; Ehrenwald et al, 1988 (Davis et al, 1979) . Exogenous phospholipids, especially phosphatidylcholine, are associated with bull spermatozoa (Evans and Setchell, 1978) and dilauroylphosphatidylcholine induces the acrosome reaction in hamster spermatozoa (Graham and Foote, 1987a, b) . Lysophosphatidylcholine and other lysophospholipids affect the acrosome reaction in guineapig spermatozoa (Fleming and Yanagimachi, 1981) and induction of capacitation and the acrosome reaction in bull spermatozoa (Wheeler and Seidel, 1989) .
Phospholipids are produced from triacylglycerols by the activity of phospholipases. Phosphatidylcholine is converted to its lyso form by the enzyme phospholipase A2, itself a potent facilitator of the acrosome reaction (Singleton and Killian, 1983) . In mammalian spermatozoa, phospholipase A2 is present within the sperm cell membrane (Ohzu and Yanagimachi, 1982;  Thakkar et al, 1984) , and membrane destabilization due to activity of this enzyme is implicated in capacitation and the acrosome reaction (Langlais and Roberts, 1985) . In addition, the lysophospholipid products of phospholipase A2 accelerate destabilization and the rate of the acrosome reaction in the presence of Ca (Fleming and Yanagimachi, 1981, 1984;  Yanagimachi and Suzuki, 1985 
Cholesterohphospholipid ratios
The ratio of cholesterol concentration:total phospholipid concentration was higher in isthmic than in ampullary oviductal fluid collected during all stages of the oestrous cycle (Fig. 3a) . The lowest cholesteroLphosphoIipid ratio was determined in ampullary oviductal fluid during the nonluteal 2 stage. A similar pattern was observed when cholesterol was compared with the total lysophospholipid concentration (data not shown), and the ratio of cholesteroLLPC alone was also lowest in oviductal fluid collected from the ampulla during both nonluteal stages (Fig. 3b) (Hinkovska et al, 1986 ). This high concentration of SM may play a role in regulating membrane fluidity (Barenholz and Thompson, 1980) and thus membrane reactivity. Patton (1970) suggested that intra¬ cellular membrane ratios of cholesterohtotal phospholipid may be correlated with SM content (Patton, 1970 
